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Available online 28 May 2014AbstractBackground: The authors evaluated the clinical performance of a nano filled glass ionomer restorative material (Ketac N100) and a
nano filled composite resin restorations (Grandio SO) with its adhesive (Futurabond DC) in Class V carious lesions over one year.
Methods: Thirty patients received sixty different restorations. The distributions of materials and the teeth locations were ran-
domized. Class V cavity was prepared according to caries extension. For cavities to be restored with composite a 1 mm bevel was
placed on the enamel margin to increase the surface area for bonding. adhesives were used following the manufacturer's in-
structions. Grandio SO with its adhesive and Ketac N100 restorative materials were applied following manufacturer's instructions.
Finishing and polishing was performed using finishing burs and polishing discs. Each restoration was clinically evaluated at base
line (24 h), 6 months and after one year using USPHS criteria.
Results: The recall rate was (81.7%) after 1 year. Survival rate for Grandio SO restorations were (85.185%) while for Ketac N100,
it was (100%) after one year of clinical service. Using Friedman test, a significant difference was recorded between the tested
materials when the effect of time was tested on restoration fracture, color match, anatomic form, marginal adaptation and recur-
rence of caries. Using Fischer's exact test, a significant difference was recorded between tested groups regarding restoration
fracture, color match. Anatomic form, recurrence of caries, marginal discoloration and postoperative hypersensitivity.
Conclusion: Most of the restorations maintained good quality during the observation period, which was considered a short
evaluation time.
Clinical implications: Grandio SO and Ketac N100 achieved clinically acceptable results after one year of service. So both
materials may be used with confidence in Class V carious lesions. A longer evaluation period may be recommended to decide the
use of restorative material safely in Class V cavities.
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The development of restorative materials presents
the modern dentist with several choices when selecting
the best restorative material to restore cervical cavities
on teeth. Amalgam, composite resin (in different for-
mulations), glass ionomer, resin modified glass ion-
omer and compomer may all be considered appropriate
restorative materials for Class V restorations [1].
However, loss of retention and marginal discolor-
ation are still the main shortcomings of cervical res-
torations placed with adhesive technology [2,3]. The
prevalence of retention loss rises sharply with
increasing observation periods [4]. Clinical incidents
compromise the esthetic appearance, especially if they
occur in anterior teeth.
The incorporation of nanoparticles into glass pow-
der of glass ionomers, led to wider particle size dis-
tribution (the average particle size of glass ionomer
particles were around 10e20 mm) which resulted in
higher mechanical values. Consequently they can
occupy the empty spaces between the Glass ionomer
particles and act as reinforcing material in the
composition of the glass ionomer cements [5].
In addition, the manufacturer had suggested that
nano ionomers such as Ketac N100 shows high fluoride
release that is rechargeable after being exposed to a
topical fluoride source. It also has the ability to create a
caries inhibition zone after acid exposure [6].
The nanometric particles and nanoclusters are found
in the nanocomposites [7,8]. The reported mechanical
properties such as compressive strength, flexural
strengths, and wear resistance of several nano-
composites were as good as those of universal hybrid
composites. However, the worn surfaces of the nano-
composites were smoother, the translucency and the
gloss retention after tooth brushstrokes was higher,
compared with those of hybrid composites [8].
They also provide high esthetics [9,10], hence they
can provide optimal optical characteristics since the size
of the nanomeric particle is below the wavelength of
light. This is relevant because the size is not measurable
by the refractive index that can result in formulations
having a broad spectrum of shade and opacity [11].
Cervical lesions present no macro-mechanical un-
dercuts and they are often found in patients with better
than average oral hygiene. These lesions require at
least 50% bonding to dentine when restored. Ineffec-
tive bonding commonly results in restoration loss,
which is the most objective evaluation parameter [12].
The development of bonding system is dependent
on understanding the mechanism of bonding and thecharacteristics of bonding interface between compos-
ites and tooth substrates to withstand internal and
external stresses [13].
Thus the present study was conducted to assess the
clinical performance of cervical restorations of two
different nanofilled materials a glass ionomer and a
composite resin for one year and thus their ability to be
placed in cervical carious lesions.
2. Materials and methods
In this study, Class V carious lesions were restored
using two different restorative materials; a nano com-
posite (Grandio SO) and its adhesive (Futurabond
DC) and a nano glass ionomer (Ketac N100).
The materials, composition and manufactures are
shown in Table 1.
Thirty patients of both sexes with an age range 25e50
years regularly visiting dental clinic of Faculty of
Dentistry (Tanta University) were participated in the
study following detailed inclusion and exclusion criteria.
All procedures, nature and objectives of the study
were explained to the patients and their signature on
written informed consents were obtained.
Inclusion criteria were:
(1) Presence of at least two carious buccal cervical
lesions, (2) The absence of tooth mobility, (3) Presence
of contact with opposite teeth without any abnormal
occlusion stress for the selected teeth, (4) Accessible
isolation and observable and easily accessible gingival
margins during tooth restoration.
Exclusion criteria were:
(1) Patients with poor oral hygiene, (2) The pres-
ence of any para functional habit, (3) Abnormal oc-
clusion, (4) Any regurgitation problem, (5) Subjects
with compromised medical history, (6) Pulpitis, non-
vital or endodontically treated teeth.
The entire patient were given oral hygiene in-
structions before operative treatment, and when needed
they were referred to the periodontology department
for scaling and polishing.
Each patient received two restorations of both ma-
terials resembling two main groups (n ¼ 30) as follow:
eGroup (I): using Grandio SO and its adhesive
system (Futurabond DC).
eGroup (II): utilizing Ketac N100 Glass Ionomer
restorative material.
The distribution of restorative materials, teeth sur-
faces and locations were randomized as showed in
Table 2.
Table 1
The materials that were used in the study.
Materials & batch # Chemical compositions Manufacturer
Futurabond DC
Vc 62 001163 E1 109
Liquid 1:
Acid modified methacrylate (methacrylate ester),
HEMA,
Camphorquinone.
Liquid 2:
Water,
Ethanol,
Silicium dioxide.
VOCO GmbH,
Cuxhaven,
Germany.
Website:
http://www.voco.de
Email:
mailto:t.wehner@voco.de
Grandio SO
#1029275
Biphinol-A glycidyl dimethacrylate (Bis GMA),
Urethane dimethacrylate (UDMA),
Triethylene glycol dimethacrylate (TEGDMA), Silica,
Glass ceramic(0.02e1 mm, 87wt%).
VOCO GmbH,
Cuxhaven,
Germany.
Website:
http://www.voco.de
Email:
mailto:t.wehner@voco.de
Ketac N 100
3527 TK
70-2010-5082-3
Nano-ionomer primer:
water(40e50%),
HEMA (35e45%),
acrylic/itaconic acid copolymer,
(10e15%) photo-initiators.
Ketac N100 pastes:
paste A:
silane-treated glass (40e50%),
silane-treated ZrO2 silica (20e30%),
silane-treated Silica (5e15%),
PEGDMA (5e15%),
HEMA (1e10%),
Bis-GMA (<5%), TEGDMA (<5%).
Paste B:
silane-treated ceramic (20e30%),
silane-treated silica (20e30%),
water (10e20%),
HEMA (1e10%),
Acrylic/itaconic acid copolymer (20e30%).
3M ESPE,
seefeld,
Germany
Website: http://www.3mespe.com/
Email:
mailto:info3mespe@mmm.com
23A.M. Nassar et al. / Tanta Dental Journal 11 (2014) 21e35Appropriate local anesthesia had been achieved
preoperatively unless declined by the patient. The
operating field was isolated using rubber dam to pre-
vent salivary contamination and to facilitate the
restorative procedures.
Conservative Class V cavities were prepared by just
removal of carious lesions with incisal or occlusal
margins in enamel and gingival margin in dentin or
cementum.
All the cavities were performed by the main author
using #57 straight plain carbide fissure bur1 held in
high speed contrangled hand piece2 with water cooling
system. All internal line angles were slightly rounded.
Each bur was discarded after 5 preparations. If deep1 DENTSPLY, United Kingdom.
2 NSK, Japan.
3 Urbical LC e PROMEDICA Company e Germany.
4 CromaluxE, MEGA-PHYSIK, GmbH & COKG, Germany.
5 Enhance® Finishing and Polishing System, Dentsply Caulk, Milford.caries was found, it was removed with large round bur
at low speed and a thin layer of calcium hydroxide3
was placed on the deep portion of the cavity.
For composite restorations, a 45 bevel 1 mm wide
was placed on the incisal or the occlusal margin to
increase the surface area for bonding.
The adhesive system (Futurabond DC) was applied
following the manufacturer's instructions. Resin com-
posites and Ketac N100 were inserted into the cavity in
increments. Each increment (thickness >2 mm) was
light cured for 40 s using a visible light curing unit.4
After curing, finishing was performed using finishing
diamond stones, the proximal finishing were performed
using a no. 12 blade and abrasive finishing strips.5
Table 2
Distribution of materials according to location of caries.
Type of restorative material Location Maxillary teeth Mandibular teeth Total no.
of restorations
incisor canine premolar molar incisor canine premolar molar
Grandio SO Right quadrants 3 e e 1 e 2 6 e 12
Left quadrants 2 4 e e 1 2 8 1 18
Ketac N100 Right quadrants 7 4 e e e 2 5 1 19
Left quadrants 5 e e e e 2 2 2 11
Total no. of restorations 17 8 e 1 1 8 21 4 60
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parameters after finishing and polishing at regular re-
calls of base line (24 h), 6 months and one year by 2
investigators according to USPHS criteria [14]. The
patients were asked to record whether any sensitivity,
pain or discomfort (yes/no) to air from the dental unit
occurred before and after the treatment.
Also intraoral color digital photographs were taken
at each evaluation visit as a permanent record for
subsequent indirect evaluation and later reference.
The data were collected, tabulated and statistically
analyzed using Statistical Package for Social Sciences
(SPSS) version 14 computer program. Results were
correlated using Pearson's correlation test.
3. Results
At the end of 12 months, Forty nine restorations
(Recall rate 81.7%) were available for evaluation. Four
Grandio SO restorations were lost (Retention rate
85.185%), while none of Ketac N100 was lost
(Retention rate 100%). Fig. 1 illustrated lost Grandio
SO restoration after one year.
Fig. 2 illustrated the data for Restoration fracture
which were also listed and statistically analyzed in
Table 3. All Grandio SO and Ketac N100 restorations
showed Alfa ratings after six month. However after one
year, twenty two Grandio SO restorations (95.6%)Fig. 1. Lost Grandio SO resshowed Alpha ratings and one restoration (4.4%)
showed Charlie score Fig. 3. While all restorations
using Ketac N100, show Alpha ratings.
A significant difference was recorded using Fried-
man test when the effect of time was tested for both
gps I & II. After 12 month evaluation period
comparing both gps together a border line of signifi-
cance was recorded using Fischer's exact test where P
value 0.061 which mean that more time is needed to
evaluate these materials accurately.
As shown in Fig. 4, it was observed that the tested
surface texture after six month recorded twenty six
Grandio SO restorations (96.3%) with Alpha ratings
and one restoration (3.7%) showed Bravo score, while
for Ketac N100, all restorations showed Alfa ratings.
After one year, twenty two Grandio SO restorations
(95.6%) showed Alpha ratings and one restoration
(4.4%) showed Bravo score, while for Ketac N100,
twenty five restorations (96.2%) showed Alpha ratings
and one restoration (3.8%) showed Bravo score.
Using Friedman test gp I was not affected by time,
since no significant difference was recorded between
follow up periods. However the time was an effective
factor that causes changing in gp II (KetacN100)Table 4.
Using Fischer's exact test no significant difference
was recorded between tested gps at six month, while at
twelve month a significant difference was present
recording P values of 0.12 & 0.01 respectively.toration after one year.
Fig. 2. Changes in restoration fracture of the tested materials at
different follow up periods.
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illustrated in Fig. 5. After six month, there was twenty
three Grandio SO restorations (85.2%) with Alpha rat-
ings and four restorations (14.8%) showing Bravo score.
While for Ketac N100, eighteen restorations (69.2%)
showed Alpha ratings and eight restorations (30.8%)
recorded Bravo score. However over twelve month,
eighteen Grandio SO restorations (78.3%) showed
Alpha ratings and five restorations (21.7%) showed
Bravo score. While for Ketac N100, twelve restorations
(46.1%) observed with Alpha ratings, ten restorations
(38.4%) represented Bravo score and four restorations
(15.4%) showed Charlie score Fig. 6.
The statistical analysis of this data was recorded in
Table 5. A highly significant difference was recorded
using both Friedman and Fischer's exact tests
comparing the different follow up periods or different
tested materials respectively.
According to Friedman test, gp I recorded a highly
significant difference illustrating that time was an
effective variable. In addition a significant difference
was found between follow up periods for gp II where P
value equals 0.02.Table 3
Restoration fracture of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no.
No. % No. %
GP I
Alpha 30 100 27 100
Bravo 0 0 0 0
Charlie 0 0 0 0
GP II
Alpha 30 100 26 100
Bravo 0 0 0 0
Charlie 0 0 0 0
Fischer's exact
(P value)
e e
*Significant at 0.05.However using Fischer's exact test at six month a
significant difference between the tested gps was
recorded, while at twelve month a highly significance
was present recording P values of 0.014 & 0.005
respectively. This indicate that the material was also an
effective variable Table 6.
As illustrated in Fig. 7, the Marginal adaptation of
twenty Grandio SO restorations (74.1%) with Alpha
ratings and seven restorations (25.9%) with Bravo
score after 6 month. While for Ketac N100, all resto-
rations showed Alpha ratings. At twelve month follow
up period, fourteen Grandio SO restorations (60.8%)
showed Alpha ratings and nine restorations (39.1%)
recorded Bravo score. While for Ketac N100, twenty
two restorations (84.6%) showed Alpha ratings and
four restorations (15.3%) were observed with Bravo
score Fig. 8.
As recorded in Table 7 using Friedman test, the
effect of time recorded a significant difference for gp I
illustrating P value of 0.00, while gp II was not
affected by time P ¼ 9e-8.
Comparing both gps, Fischer's exact test recorded
no significant difference at 6 month, where after one
year of clinical service a highly significant difference
was found recording P values of 5.36 & 0.0001
respectively Table 7.
The data of Anatomic form were also illustrated
showing that after six months, twenty five Grandio SO
restorations (92.6%) showed Alpha ratings and two
restorations (7.4%) showed Bravo score. While for
Ketac N100, all restorations showed Alpha ratings.
However after twelve month, twenty Grandio SO
restorations (86.9%) showed Alpha ratings and three
restorations (13.1%) recorded Bravo score. While for
Ketac N100, twenty five restorations (96.1%) showed
Alpha ratings and one restoration (3.8%) was observed
with Bravo score.12 month no. Friedman test P value
No. %
22 95.65 8.82 0.012*
0 0
1 4.35
26 100 400 0*
0 0
0 0
0.061
Fig. 3. Grandio SO restoration showing restoration fracture over one year.
Fig. 4. Changes in surface texture of the tested materials at different
follow up periods.
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Secondary caries, the data was illustrated in Fig. 9.
After six month, all Grandio SO and Ketac N100 res-
torations showed Alpha ratings. While at twelve
month, twenty two Grandio SO restorations (95.7%)
showed Alpha ratings and one restoration (4.3%)
showed Charlie score Fig. 10. For Ketac N100, twenty
five restorations (96.2%) showed Alpha ratings and one
restoration (3.8%) showed Charlie score.Table 4
Surface texture of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no.
No. % No. %
GP I
Alpha 30 100 26 96.3
Bravo 0 0 1 3.7
Charlie 0 0 0 0
GP II
Alpha 30 100 26 100
Bravo 0 0 0 0
Charlie 0 0 0 0
Fischer's exact
(P value)
0.12
*Significant at 0.05.A significant difference was recorded when the ef-
fect of time was tested illustrating P values of 0.012 &
0.021 respectively for both gps I & II, utilizing
Friedman test Table 8.
After 12 month evaluation period comparing both
gps together a highly significant differencewas recorded
between the survival estimates of the two material.
The collected data for the Marginal discoloration
criterion was illustrated in Fig. 11. After six month,
twenty two Grandio SO restorations (81.5%) recorded
Alpha ratings and five restorations (18.5%) showed
Bravo score. While For Ketac N100, twenty five res-
torations (96.2%) were observed with Alpha ratings
and one restoration (3.8%) with Bravo score. However
at twelve month, eleven Grandio SO restorations
(47.8%) showed Alpha ratings and twelve restorations
(52.2%) recorded Bravo score. For Ketac N100, twenty
restorations (76.9%) showed Alpha ratings and six
restorations (23.1%) showed Bravo score Table 9.
According to Friedman test both gp I & II were not
affected by time Table 11 since no significant differences
were recorded between different follow up periods.12 month no. Friedman test P value
No. %
22 95.65 4.22 0.12
1 4.35
0 0
25 96.15 7.8 0.02*
1 3.85
0 0
0.01*
Fig. 5. Changes in color match of the tested materials at different
follow up periods.
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both gps together after six month and at one year, a
highly significant difference was present where P
values equal 0.00002 & 0.000002 respectively indi-
cating that marginal discoloration was a material
dependant.
Testing Postoperative hypersensitivity criterion, all
data were listed in Table 10. There was no post-
operative hypersensitivity at any restoration of theFig. 6. Ketac N100 restoration showing
Table 5
Color match of the tested materials at different follow up periods.
Parameters Baseline no. 10 6 month no. 10
No. % No. %
GP I
Alpha 30 100 23 85.19
Bravo 0 0 4 14.81
Charlie 0 0 0 0
GP II
Alpha 30 100 18 69.23
Bravo 0 0 8 30.77
Charlie 0 0 0 0
Fischer's exact
(P value)
e 0.0003**
*Significant at 0.05.
**Highly significant at 0.05.tested material after six month. At one year, four
Grandio SO restorations (17.39%) showed post-
operative hypersensitivity, while Ketac N100 didn't
show any changes Fig. 12.
According to Friedman test both gp I and II were
not affected by time since no significant differences
were recorded between different follow up periods.
After 12 month evaluation period comparing both gps
together a highly significant difference was recorded
between the survival estimates of the two materials
where P value equal 0.00001.
Additionally all the data for all tested criteria were
collected & statistically analyzed performing Pearson
coefficient of correlation test Table 11.
Regarding gp I a statistically positive significant
correlation was present between Marginal discoloration
& restoration fracture, surface texture, color match,
secondary caries, anatomic form and postoperative
hypersensitivity. Also a positive correlation was found
between & restoration fracture, surface texture, sec-
ondary caries and postoperative hypersensitivity.color mismatching after one year.
12 month no. 10 Friedman test P value
No. %
18 78.26 23.01 0.00001**
5 21.74
0 0
12 46.15 86.99 0*
10 38.46
4 15.38
0.000001**
Table 6
Anatomic form of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no. 12 month no. Friedman test P value
No. % No. % No. %
GP I
Alpha 30 100 25 92.59 20 86.96 13.47 0.001**
Bravo 0 0 2 7.41 3 13.04
Charlie 0 0 0 0 0 0
GP II
Alpha 30 100 26 100 25 96.15 7.8 0.02*
Bravo 0 0 0 0 1 3.85
Charlie 0 0 0 0 0 0
Fischer's exact
(P value)
e 0.014* 0.005**
*Significant at 0.05.
**Highly significant at 0.05.
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correlation was present between Color match & mar-
ginal discoloration, restoration fracture, surface
texture, secondary caries, anatomic form, marginal
adaptation and postoperative hypersensitivity.
No statistical correlation was found between resto-
ration fracture and secondary caries testing gp I. In
addition, testing gp II, no statistical correlation was
recorded between restoration fracture & postoperative
hypersensitivity or between surface texture & the
anatomic form since all these criteria recorded the
same scoring, thus the value of the correlation test used
was recorded as 1.
4. Discussion
Nanotechnology can, however, improve continuity
between the tooth structure and the nanosized filler
particle and provide a more stable and natural interface
between the mineralized hard tissues of the tooth and
these advanced restorative biomaterials [7].
Nano composites have been reported to have
distinct mechanical and physical properties comparedFig. 7. Changes in anatomic form of the tested materials at different
follow up periods.with conventional resin based composites, including
better maintenance of biaxial flexural strength during
six months of water immersion, in contrast to a
microhybrid tested [15].
In regard to the clinical performance of self-etch
systems, a closer analysis of the aforementioned clin-
ical trials reveals that the self-etching adhesive with
good clinical performance did not belong to the group
of “strong” self-etching adhesives, but to the group of
“mild” self-etching adhesives [16,17]. Futurabond DC
pH is 1.4 belonging to the same group.
The dentin bonding agent used in this study is a
one-step, self-etch dentin bonding agent that forms a
non-conventional interface with the dentin a “Nano
Interaction Zone” (NIZ) with minimal decalcification
and almost no exposure to collagen fibers. This “Nano”
level reaction produces an insoluble calcium com-
pound for a better bond that is less likely to deteriorate
from enzymes present in the mouth [18].
The nanofiller components of nano ionomers also
enhance some physical properties of the hardened
restorative. Its bonding mechanism should be attrib-
uted to micro-mechanical interlocking provided by theFig. 8. Changes in marginal adaptation of the tested materials at
different follow up periods.
Table 7
Marginal adaptation of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no. 12 month no. Friedman test P value
No. % No. % No. %
GP I
Alpha 30 100 20 74.07 14 60.87 46.66 0*
Bravo 0 0 7 25.93 9 39.13
Charlie 0 0 0 0 0 0
GP II
Alpha 30 100 26 100 22 84.62 32.42 9e-8
Bravo 0 0 0 0 4 15.38
Charlie 0 0 0 0 0 0
Fischer's exact
(P value)
e 5.36 0.0001**
*Significant at 0.05.
**Highly significant at 0.05.
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cal interaction through its acrylic/itaconic acid co-
polymers [19].
In addition, in vitro studies cannot answer questions
about in vivo longevity of this tooth colored restora-
tions [20]. Long term results with some of these newly
developed materials are lacking and remain contro-
versial as studies report inconsistent clinical results
[21,22].Fig. 9. Changes in secondary caries of the tested materials at
different follow up periods.
Fig. 10. Ketac N100 restoration shThe criteria used for evaluation in the present study
is USPHS criteria (Ryge criteria) [14,23,24] which is
the only available criteria widely used for long-term
evaluation of restorations, and is considered valid for
comparison purpose among studies at different obser-
vation periods.
After six month, Fifty three restorations were
available for evaluation (Recall rate 88.3%). After One
year Fourty nine restorations (Recall rate 81.7%) were
available for evaluation. This recall rate was accepted
as it agreed with that in other clinical trials of micro-
hybrid and nano-composites (59e100% recall rate)
[25,26].
In general, failure of marginal adaptation may be
due to thermal and mechanical stresses in the oral
environment [27], viscoelastic property of the restor-
ative material [28], water sorption and hydrolysis along
the tootherestorative interface [29] and unique stress
patterns at the cervical margin of the tooth [30].
Cervical areas are morphologically and histologi-
cally different from the crown and the root portions ofowing recurrence of caries.
Table 8
Secondary caries of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no. 12 month no. Friedman test P value
No. % No. % No. %
GP I
Alpha 30 100 27 100 22 95.65 8.82 0.012*
Bravo 0 0 0 0 0 0
Charlie 0 0 0 0 1 4.35
GP II
Alpha 30 100 26 100 25 96.2 7.7 0.021*
Bravo 0 0 0 0 0 0
Charlie 0 0 0 0 1 3.8
Fischer's exact
(P value)
e e 0.005**
*Significant at 0.05.
**Highly significant at 0.05.
Fig. 11. Changes in marginal discoloration of the tested materials at
different follow up periods.
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gradually becomes thinner, and the prisms direction
changes into a flattened one, in contrast with their
undulating direction in crown enamel. Mechanical
interlocking between enamel and dentin in the cervical
area is weaker than that in the other regions of the
dentin-enamel junction [31]. These structural featuresTable 9
Marginal discoloration of the tested materials at different follow up periods
Parameters Baseline no. 6 month no.
No. % No. %
GP I
Alpha 30 100 22 81.48
Bravo 0 0 5 18.52
Charlie 0 0 0 0
GP II
Alpha 30 100 25 96.15
Bravo 0 0 1 3.85
Charlie 0 0 0 0
Fischer's exact
(P value)
e 0.00002*
*Highly significant at 0.05.may adversely affect the performance of the restorative
materials used in the cervical area.
Eccentric occlusal stress may also put tension on the
restoration/tooth interface, resulting in increasing
damage at the interface [32,33]. Thus testing cervical
restorations is a challenge. Class V carious lesions
were chosen to be tested in the present research.
An explanation for the increased loss of Grandio SO
restorations after one year could be attributed to the
degradation of the dentinal bond caused by continuing
tooth flexure [34] and occlusal stress [35,36].These
factors affect the types of teeth on the mandibular or
maxillary arches differently. Researchers have observed
decreased retention of cervical restorations owing to the
greater flexure of mandibular teeth the present study; it
was observed that the retention rate in mandibular res-
torations was lesser than that of maxillary arch [37].
Concerning marginal adaptation for Grandio SO res-
torations after one year there was fourteen restorations
(60.8%) showed Alpha ratings and nine restorations.
12 month no. Friedman test P value
No. %
11 47.83 77.67 0
12 52.17
0 0
20 76.92 37.42 1e-8
6 23.08
0 0
0.000002*
Table 10
Postoperative hypersensitivity of the tested materials at different follow up periods.
Parameters Baseline no. 6 month no. 12 month no. Friedman test P value
No. % No. % No. %
GP I
Alpha 30 100 27 100 19 82.61 36.92 1e-8
Bravo 0 0 0 0 0 0
Charlie 0 0 0 0 4 17.39
GP II
Alpha 30 100 26 100 26 100 400 0
Bravo 0 0 0 0 0 0
Charlie 0 0 0 0 0 0
Fischer's exact
(P value)
e e 0.00001*
*Highly significant at 0.05.
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dem et al. found that all restorations showedAlpha rating
after six month [38]. This difference was found to be
statistically significant (P ¼ 0.018) comparing baseline
data versus those of 12 month recalls.Table 11
Pearson's coefficient of coordination between the tested criteria.
Restoration
fracture
Surface
texture
Color
match
Anat
form
GP I
Restoration
Fracture
1 0.99 0.95 0.98
Surface
Texture
0.99 1 0.97 0.99
Color
Match
0.95 0.97 1 0.99
Anatomic
Form
0.98 0.99 0.99 1
Marginal
Adaptation
0.74 0.79 0.91 0.85
Secondary Caries 1 0.99 0.95 0.98
Marginal
Discoloration
0.39 0.47 0.66 0.55
Postoperative Hypersensitivity 0.98 0.97 0.89 0.94
GP II
Restoration
Fracture
1 0.99 0.69 0.99
Surface
Texture
0.99 1 0.71 1
Color
Match
0.69 0.71 1 0.71
Anatomic
Form
0.99 1 0.71 1
Marginal
Adaptation
0.98 0.99 0.80 0.99
Secondary Caries 0.99 0.99 0.66 0.99
Marginal
Discoloration
0.95 0.96 0.87 0.96
Postoperative Hypersensitivity 1 0.99 0.69 0.99In the present study, Grandio SO restorative
material was used with its self-etch adhesive system
and still demonstrated acceptable clinical perfor-
mance after 12 months. These successful findings
might be related to the relatively short evaluationomic Marginal
adaptation
Secondary
caries
Marginal
discoloration
Postoperative
hypersensitivity
0.74 1 0.39 0.98
0.79 0.99 0.47 0.97
0.91 0.95 0.66 0.89
0.85 0.98 0.55 0.94
1 0.74 0.90 0.63
0.74 1 0.39 0.98
0.90 0.39 1 0.24
0.63 0.98 0.24 1
0.98 0.99 0.95 1
0.99 0.99 0.96 0.99
0.80 0.66 0.87 0.69
0.99 0.99 0.96 0.99
1 0.97 0.99 0.98
0.97 1 0.94 0.99
0.99 0.94 1 0.95
0.98 0.99 0.95 1
Fig. 12. Postoperative hypersensitivity of the tested materials at
different follow up periods.
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[39,40].
In addition regarding gp II using Ketac N100, it was
found that its primer is acidic in nature. Its function is
to modify the smear layer and adequately wet the tooth
surface to facilitate adhesion of Ketac N100 restorative
to the hard tissue. This self-adhesiveness must be
ascribed to combined micromechanical interlocking
and chemical interaction [41,42].
Due to the similarity in the coefficient of thermal
expansion of GIC and the dental hard tissues, good
margin adaptation of glass ionomer restorations to the
tooth hard-tissues has been cited [43]. In the present
study, twenty two Ketac N100 restorations (84.6%)
showed Alpha ratings and four restorations (15.3%)
showed Bravo score at twelve month which are still
acceptable results.
Not only the adaptation is an important criterion to
be tested, but also aesthetics is found to be apriority to
most of patients requiring Class V restorations.
One of the most challenging tasks related to rising
esthetic demands in dentistry is to achieve a restoration
that matches the color and appearance of a natural
tooth [44].
This progressively decreasing Alpha score of color
match from base line to one year for Ketac N100
restorative material could also be related to pigment
absorption of the rough restorative surfaces from di-
etary habits. However, the evolution of color mismatch
between the restoration and the tooth structure was
within the normal range of tooth color and the color
stability of the material was acceptable after one year
of clinical service. Nevertheless, the color mismatch
between the surrounding tooth structure and the
restoration is a rather subjective observation because of
lighting conditions, chameleon effects and surface
staining [45].
It is also related to shade selection to which a lot of
alterations were paid currently.Regarding Marginal discoloration of gp I, approxi-
mately 70% of the marginal discoloration was seen at
the mesial and/or distal margins of the restoration,
where it is difficult to access during finishing and
polishing [21]. Hence, the cause of staining could have
been explained by the accumulation of stains at the
marginal step and crevice and not micro leakage [46].
According to our results, there was statistically
positive significant correlation was present between
surface texture and color match. Confirming the pre-
sent result, Ghinea et al., 2011 found that the surface
roughness can generally influence the color of the resin
composites [47].
In addition, roughness was positively correlated
with accumulation of dental plaque and might also be
related to differences in surface properties such as
gloss retention and color stability [48,49]. It has been
generally accepted that as surface roughness increases,
the degree of random reflection of light will also in-
crease, which results in decreased gloss [50].
It should be noted that the time frame for this study
was not of such duration to indicate the long term
suitability of the tested materials, but it may provide an
indication for detecting material-related initial changes
in color and surface topography regarding their future
performance [39,40].
In the present study, the data for surface texture of
Grandio SO restorations after six month showed
twenty six restorations (96.2%) Alpha ratings and one
restoration (3.7%) showed Bravo score, while after one
year twenty two restorations (95.6%) showed Alpha
ratings and one restoration (4.3%) showed Bravo score.
Aganist our results, Cigdem et al. evaluated the clinical
performance of Grandio SO in class I & II lesions and
found that after six month forty one (100%) Grandio
SO restoration showed alpha rating and after one year
fourty (98%) restorations showed alpha rating and one
(2%) restoration showed Bravo score [38].
The anatomic form is sustained by the capacity of
the resin composites to resist to the wear promoted by
food and liquids presented in the diet during the
masticatory process [51]. The chemical composition,
type, and amount of filler can alter the wear on resto-
rations. Furthermore, the chemical composition of the
materials can influence their viscosities and handling
characteristics. The viscosity of composite resins is
based on a multifactorial determination: type and ratio
of resin matrix components, the size and shape of the
inorganic filler, the filler content, and, in particular, the
interlocking between filler particles and interfacial in-
teractions between filler particles and the resin matrix
[52].
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recently placed resin composite generates alterations in
the resin matrix by the heat produced, disturbs the
post-irradiation phase of polymerization, and removes
the superficial layer, which theoretically obtains the
highest degree of conversion [53].
Furthermore, lowering a material's viscosity by
modifying the composition of the monomer system
permits a higher filler load and at the same time im-
proves the handling properties [54]. Grandio SO has
89% by weight filler load by combining spherical Nano
particles and few restorations had shown marginal
discoloration and anatomic form loss by the end of the
12 months.
Concerning post-operative sensitivity, four (14.8%)
Grandio SO restorations showed Post-operative sensi-
tivity after one year of clinical service. This might be
due to defective marginal adaptation of some Grandio
SO and Ketac N100 restorations after one year.
Self-etch primers make the smear layer part of the
hybrid layer, as it dissolves the smear layer, incorpo-
rating it into the mixture of collagen fibers and resin
monomers. Since the smear layer becomes an integral
part of the hybrid layer, low sensitivity response may
be the outcome, which was also seen in the present
study [55].
Post-operative sensitivity results from pulp aggres-
sion caused by the presence of carious dentin and the
low quality of the adhesive bond to dentin. The defi-
cient bond causes marginal gaps and consequently,
microleakage, recurrent caries and pulp inflammation
[52].
This study revealed that no secondary caries was
detected after six month for all Grandio SO and Ketac
N100 restorations. After one year, one Grandio SO
restoration and one Ketac N100 restoration showed
Secondary caries. Against our results, Cigdem et al.,
2010 found that all Grandio SO restorations showed
Alpha rating after six month and one year [38].
The incidence of secondary caries associated with
the composite restorations could be explained on the
basis of microbiological findings, extremely technique
sensitive and additionally, the ultimate clinical
outcome is highly influenced by the oral hygiene of the
patients [56].
Oral hygiene plays a key role in the ability of a
lesion to form regardless of marginal crevice size. If
the environment is highly cariogenic, marginal caries is
likely to form with increasing frequency as the crevice
size increases [57]. Beneath composite restorations are
mostly anaerobic bacteria (z85e86%) and some
aerobic bacteria (z14e15%) [58].Secondary caries may arise, when remnants of
infected dentine incompletely removed during cavity
preparation or from oral microorganism which gain
entry via leaky gap at the tootherestoration interface
[59].
Another factor which leads to secondary caries is
that all composites shrink during curing period, and
thus it is important to minimize the effect of composite
shrinkage following the usage instructions of the ma-
terials [56].
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